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Figure 1 



I Irtran 5' to jp2.B 

1 tf&EYIAEFI&BFrC&TEFL IB 

II II q32 — ^ 

19 CSY-EQYFGPErTHLTTLEIILR 3B 

61 TGTaCTCCT&TGA&CABTACT7C(3eTCCCGGC^CAGl3f^ 120 

39 NTTPPKTSLFEPSK&EIAirK 5B 

121 Gil^TB^B&CTCCACCCMB^CTCCTTeTTTG^ 180 

59 QK&TL¥CL&E&FFFSHT£LS ?H 

181 &ACAAftiU3SCTM:CCTC(3TGTB€7TBGieCAGe^ 240 

79 ffffTirGKEVHSGTSTDPQA.YK 9B 

241 GCTG&TSGm!l2»^TQSC^^AB{a&BGT 300 

59 ESKYSYCLSBRLKTSATPffH UB 

301 AGIaABAiK;&ATT&TA£K:TACTBCCT6^ 3£0 

119 HPRITHFRCQVQFH&LSEEIIK 138 

361 iLClA'IPCC'SCB&liACCiLCTrCC^ 420 

139 VFEGrSFKFTTQHIS&E&V&R 158 

421 AGKria£rCCAS6BGGCTCACCCj^CCTIa7CftC^^ 480 

159 ADCeiTSASYHQGTLS&TIL 178 

481 GAIK:fte&CTGT6eAATCACT7C66CAT<X:T&TC£iTCA13^^ 54 0 

179 YEILLeKATLYAVLVBBLYI 198 

541 TCTATGABATCCT&::T6H3GeAAGGK:CACCCT&TATG^ 600 

199 tl A tl T K K K IT a 208 

601 TGATBQCCATBGTCAAGA&AAAAAATTCCTGAIsM^CAJ^^ 660 

661 CTTCACCCTBGCCATAG&TTTTCCTBCACCTTC^CTAATTCCTGKTTCCTAAGAACTT 720 



721 TCTTCTTCCTCCAT6GATATCCATCCTTCGTCGTU'6ACACCTT6^ 773 
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Figure 4 

Sequences of intronic Jp sequences containing Met: 
(Met: bold; jp exon: italics) 

JP2.1 KGSREVEPPFSPYHVNHQQSIRTCMGNYELIKKHStopVE 

KStopTLCGKEVTSPFSLEATWTPTGSLQISNSLCQTLSE 

Stop MD IRS QAKSGISSSIStopDRPHARSRLPYQFWRStopM 

ENvs -n:pgscieegbergrilgsipfllcnyaeqff GP GT 

RLTVL 

JP2.6 ELLGNCSGEF WGFWRLYPEFPSRALEREAEStopQGDFP 
StopAfGEYLAEPRGFVCGVEPLC.Sr^j2FifG'PC?ri?£rFZ.... 



Sequences of intropic Ja sequences containing Met 

JaTASl VSKKKKKKKS VTILStopNSEP AEGAINS SLLGSLDP 

GStopNVLEHCTGLLPSPKDDPStopCQDRSSFLWGGGQWIFAVr 

VF C L AHS P RLW Stop P ETS PQSTTQBQRV KG Stop LN 

Stop GERDIGHVRTRRNFTQKKNCHLGRC Stop SVS MAE VT 

PPPCPRLVSQLRHGHStopQKGGFLSSLKTNLAESHLPSS 

PNEP VVS VDALGS VRRVFA VAEGSRLTRRARWGRTYRG 

WTE ASPCLHSSC AAStopSSCGFStopTGGRGGWGRGAIPK 

AVACFGICSGLLCLPPWERTHLASRRLDVAGQEDTGVG 

GNSFRGEGERGGRTVVEGVTGGSMSRMStopSEStopVKFK 

KLEIKNKKQGRGLQKVYRAGTVDFVMAWHTK^iVyGJY^^ 

ITFGA GTKL TIKP.... 

JaTA46 StopVFLPGRWEPKStopEVDRDISNPPCKPLVStopLPT 

VDTVStopTIStopRTLSHIDEGSDVVHTStopEDSRDLSLVTVSDC 

MPIVVHSRVQQTKDRDIKIRWTLSStopPHLCNQMIFTGSLAN 

GCVAStopSLTISPLLSPWLSFGSLSLTStopNLKStop 

SIYStopIIRFLGCITHKKMTSRHININPEERGQRALSQT 

CSELNLTTPCFNQLASAYDQLRQRATDRKWSSRHHLTR 

ALStopPHQRStopYFRVQESFPQAGWLERGHGSALRQAME 

AGWEVQHWVSDMECLTVFTG.SGG'^'i TLGAGTRLQVNL... 
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JtxNewOS StopVKDStopGYPKTKStopVCGFAVLCSFGGCMSLPPR 

SLCITLMGLCStopLMKSGHSKDLDEEVIIITAFFHYStopLRIStop 

RS AStopRStopFINVRLMF VLRStop YStopKPNNSKIRLS 

S VTStopTHIHTHSHTHILTHWHNHTHTHTLSQSHTHTHS 

HTSTITHTLTQPHTHSLSLSLSLSLSLSLSLSLSLPRQ 

CNCIWFPSRNGCCVCLTStopDMQSYQLVS WLGFCYCStop 

FS VKTLP VKEAWC YQPStopSCHYSNHIYTStopPF Y YFIS 

LKLAQLIRIQCWGNKTSGF Stops SSEStopLHSQLLVLRG 

CSKPSQTLGTKAARRKASTRGEDD VAFLGLPLGPSCLL 

VIYR^QMTVNSGGSNAKLTFGKGTKLSVKS.... 

JaSSS WVStopRFHVTAVALCSFStopTSLLHLFStopLETLGFR 
LSFLFKKQSLStopSKStopQDLLCLLSFHIVTKAGRICSKLGLRL 
L AKVE W MStop V Stop L V YRKERFVLLFFStopP Stop Stop YS 
KVKATTVASKVLQA WS VLQGETWGNWLTFHGKTGMLFV 
VGLLLLLLSSLSLSLKET Stop Y N T F Stop L S G F E Stop L G I Q 
MCITCS WQGSRA VVLNLPNVVAPSPPKTIKLFCC YFIA 
VTLL L L Stop IGM Stop IS YMQLIStopYATPVKGSLNPQRRS 
ALQDESRCCRGRWSTVSNVRGAIELGRNTMPTFEEKKN 
SSLGLEQDStopPLFLVSPLPLEKKPFICNGLSRLMSF 
Stop M R F H V L T Stop Stop DSLGRRSLLPLQV Stop Stop V F Stop D 
StopVGNVNCTAKIRRAGINSQPLLMLSLStopNRNQIRML 
SSVCVHTPPRAS Stop F D Stop CQStopLIQIFRHLSEQTSLG 
SLCLNStopLSRYLHNCQICFTLCCIDS AStopStopKQMRLC 
FPRSFSPRRS SLPPSKStopHLFTQREDVQRVTStopLIAA 
A S LH L YDS LP WKRLKHFIRLIS Stop TD Stop QPN Stop BERN 
RFStopASFLWLQFQATHLEHLVRHLRNTGARREVVSLCG 
LVFLS CTENFTQ BEE SKStopVENStopQPGIHMYTKQS Stop 
ASALSGSTVWFPHSPTP APFISNTYIILFSFSFEFLSA 
MPSHNPS TYHCLSNPRMDGSGTGR VLFSGPS AEPLKKC 
RLYP SS StopVATRRLGRGQDEEKPQESGTASLWStop YIR 
LN L L S G L K CF S F H L EP MC G S EE VF WE S A T IP'yi /)JRX CJTC 
ADIWI WHKSHSMS Z.... 

JoNewOe KCVFSCSLGLEQYCSLHPQIFSRRIQCLALQTLPV 
StopPLKGSYSF.F Stop K Stop H RRIP FN V AN C G G D Stop T A Q GP N L C S 
SLLStopGQLCLLSHRStopTSESGGLFPSLAFPVDEVVL 
STNFIVKDTHDRQLLPYFSLNKFFLCStopStopLStopQHIS 
ANEFLVIQINSS VTStopTVAS YPIIQNSLTHHS AAAHCA 
SSNPDLHAS SNKAKRMAC YQMYFTGRKVDEPSELGSGL 
ELSYFHTGGSSQAVGLFIBNMISTSHGHFQEMQFSIWS 
FTVLQIS APGSHLVPETERAEGPGVFVEHDIT VSSNTN 
KVVFGTGTRLQVLP.... 



f 



I 
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Figure 4 cont. (2) 

JocNewOS StopVMFHFLMFStopNSLPLSStopRCSECRVGKLHMLG 
HQGQHSCTGYSTAQPDTTSPTTGETAPTLPPDTKIFLIVYLI 
StopRAKGKIKKL CPE SILKSPRPSPPYPH Stops PAD CK 
FNVIFGSYStopKStopStopGFLCLMTPTVSLPSFIKGLLFC 
VWPLLASWFCPHAPLCLFQGWAGDNSFKSHFDVTDNRD 
KVLAKCNTAHGVFSRHTTSQLFSSVQKHGHSYLMS AIY 
SDTAKCSFKAGTRDFLWDLFLRLTMGWAFSGSSEMPSW 
IPALPMEILWSGStopTAKPDMFLLYRLLQGLEIRTLREN 
KSFGStopMGRLLDGSIRKRNDStopQEERPKKNTGQ ALGW 
GGVGMSRKMVTVGIQEAGSLSStopEGKQGFLStopLKVPS 
QLSNLNQQGHLPFPSDFPVHVGMPLPPTMVCStopEVGRG 
IDQEYVStopHSStopGPLFKHBTPES VRGAKSLGPRREMQ 
QSNSSQQVWRSTEQDPVLALCLTPLASPDHTAHPSSFS 
StopPQESKVLDREPEIPStopPGQVQKGWSGAQGWFLKTL 
WISIStopFLIYNKFStopLS StopVIRKMFLLStopTIP VKGK 
DNIYRGPLLRCQFPPWASMWWGLILSAS VKFLQRKEIL 

CLPGTGSNRLTFGKGTKFSLIP... 

JctLB2A StopVIVTHPLCStopIPPTRSIFALS SLStopLGSLSNVVS 
VTPCPYLLSRYKWSKQILGFHStopHSBTDNCVLDILQKEGFQS 
KGSHYF YStopLTHKEAGDNWKVPGEYLGFQKADMAQCMHS 
StopKIPStopLTFIE YLLYACVNAPCTLSHLRGStopW 
LWGRFYPTFKGKVEIVTKWLRENGGPSStopTSSRPGCPH 
• CGLSQP GS estop GLYRMKStopPVVLVTTS SVLSQStopP 
StopCLStopEQGVRStopDSLCFLDSDTLKQNGECVHEQFHS 
GSMVNGQStopTNLKRSSLWLESStopPFSTPLS SLPTFLS 
SWTFISGKPLHRCLCStopStopRSQIKNStopERLSPGHTKN 
LRRStopLFFQYLKNSCVDNGRGStopHQRQNQKQStopMKRR 
PSFSGMLLNGAVGGQ APLStopSLESALQGLHSGSS GLRW 
RALWKEFLWHFRLWISCELEVLRPHDPSIEDKRVGYIC 
FFLFLLFStopStopPRNRPSNCSQAEAYRDFFTLRRStopRT 
MISQCSKWGKKRREREREREREREREREREREREMPStop 
RR ARGStopTKEVGStopLCRGQI Stop SIEVE IS SALBStopN 
PSIMStopVLVTEAVFStopTGKQDQGSEGLPIStopTLSKGC 
VIAFStopStopERTLAVERLLLPQIICLLRCSLStopRKSDC 
LPStopLLGAWGKDLGKLRADRRSFS ALHSQARERGWGMV 

QKDhCK.GG^B.CW DRGSALGRLHFGAGTQLIVIP... 
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Figure 4 cont. (3) 

JoDKl StopVCLFLWIPNLIHCStopDKCKLFRHVSGVSTVPIH 
PDITGSKVPSHAFPVLTRKTGSSLYCWQAQStopGSRLEDASD 
A Q Q P A W D C P G R E S C S E M P S S L P L G 1 1 L Stop L S S P T S top 
ARPCLS VAYSIPASHTCGCANIHEASGRSStopGSSMLL 
FStopGKASHStopStopSKAGStopLDSPPPKSLHIPGSGLQV 
QTTMLVFVStop VLDMEPGCACLQGKHFIGStop AIS LAHL 
PVSIFFStopERISWStopYSHLVHRQKDDVDVPRWHTVIW 
SQALIFPPSIFRCLS VKVISSSMSPGGRLACCPSSAVA 
WM AS SCYPT Stop L Stop CIPIIHLTLYVYLLFPYSStopMYC 
HATVMLFIVS S VS S V VPIStopTKIQRPNCLPCLKII VLB 
KKLEFCCCLYRHStopELRSLAVARTGYDFCS VStopLHTP 
StopYStopMKEPy KliLQGLVSLCLFGJRQSSDIWNItNHGIS 

QP..^. 

JaTA39 StopVPDSWStopLStopRPPLSHS LYHTDDHMP YHSSKV 
ELGFNEBRNStopMLLVVAVLHPMSHSMFIITLITSSDKRKFTR 
RTVTICStopTLVKMKVSTGAGAYCNSGYQKDQ ALARKKLNK 
StopStopVDLVKLLQIFFKNQYVSELTGEYSAAILSGFS YS YGTT 

VVEPCKRGFHGLNSMLSLYSSNQKGGIPSR 
TPKREESStopMLITSISt<^DHSRLSIFVRQHGTTIYNVP 
I W G T R H H Stop R D A Stop Stop G C Stop D P L N L P Q Y L Stop G T VV K 
ELMVHADKHIPCMGKLSKStopGCRTGCBQDRSCRNPRNN 
SSRRADPEERAAQLKHIQVPStopICFDSCTGPALS VKRK 
CLIILHKLI Stop G Stop VNVCKNILQILKCYPHIKYGS IK 
QQKILKLGQS Stop TLLRStopRDGVC SCGS VAT GTG Stop KH 
PLSLMEVYELRVTLMETGRERSHFVKTSLTFg/XG'iriJ 
GLELGQNSKSFQ 
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Figure 5 



Homo sapiens beta gene segment 

Jp2.3 (bases 198551 to 198627), containing [SEQ ID NO:17] 

MetGLSA VGRTRAES GTAERAAPVFVLGLQA f'STDTQYFGPGT 
RLTVLEDLKNVFPPEVAVFEPSEAEISHTQKATLVCLATGFY 
PDHVELS WWVNGKEVHSGVSTDPQPLKEQP ALNDSRYCLSS 
RLRVSATFWQNPRNHFRCQVQFYGLSENDEWTQDRAKPVTQ 
IVSAEAWGRADCGFTSES YQQGVLSATILYEILLGKATLYAV 
LVSALVLMetAMetVKRKDSRGStop 



Homo sapiens alpha gene segment 
Ja2 (bases 84269 to 84334) 

LLFKStopStopVGPVSLCNGVTYGAfefNTGGTIDKLTFGKGTHV 
FIIS... 



Ja3 (83376. To 83437), containing [SEQ ID NO:181 

LQGIEAAMetStopREAHRPGENLGSTLTGCFQStopSLHFLSSK 
Met T I T T S Stop Stop Y E I Met A R Met Stop K V I N K Stop Stop LF Stop N 11 1 1 II I 
EALLILRFTLS StopRERRIASLGNKRCKQQRPKEPFRMe^ZXlPF£> 
FSGFQQJSIKKVISKTLPTyGVQQCFQDNljWIRItQTQELfA... 



Ja6(79270 to 79331), containing [SEQ ID NO:19], [SEQ ID NO:20], [SEQ ID NO: 21] 



QLQEKRHIKFPLLS VLAALSEAPCIStopLKSSRARPSECLPQA 
SRVWCLYWGAGSRHGELLPCFSADGKVVFSPGYTGAKELSS 
PQPLAP APGLQHSGALRTAVGDFLQLREYSGGFPRAf«fLi'7/r 
MetGQL VEGGHMetKQ VLSKA FiTFCIRRKLHT YI WKRNQP YC 
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Figure 5 cout 



Ja8(76346 to 76405), cootaining [S£Q ID NO:22] 

S IHG HHSCKKHV Stop LTNS Stop VWMetVKLP Stop VLSRTETL Stop 
LY Stop Stop LFStop LE Y Stop Stop HFYI TQ GIQ S RIF S W V L S D LL S S S 
NGLRKIKVKStopStopD Stop MetPPTTLVHACRHRNTLSNStop LAC 
DLAILAMetAQStopQGPILYRVAto^jffCEHRLSETClWNWHPTS 
GQS... 



Ja9(75756 to 75816), containiug [S£Q ID NO:23] 

QYNStopSTRAStopLLCELStopRNAGStopRHFAHRTLALRDSLKIS 
S S PLFIF PIRKLRPREVG Stop IVStopGQCELGLGLEP GDP GPGAI 
FCDCCLVNStopTSDRStopEVStop VMet L INRKNK Stop VL Q G E YKN 
VLLITSTLVStopAPStopTCSPAVVStopKWKEKEMgf^/fF VA VQIT 
7GNTGGFKTIFGAGTRLFVKA... 



Jall(7270S to 72765), containing [SEQ ID NO:24] 

VNSGYSTLTFGKGTMLLVSP 

EHCYStopSSDVWF Stop QKNPNIAVIPLStopKEQGRGFFSESSS 
StopDLSILCQSVLWIQDTYIFVSS AGPTCSASDHLSLICKMetRI 
IFKLMetAQLKPKStopGSGIYADYStopSIWLINEGFLSFSLCRS W 
VEIPNTANHFCAfe<G/Cr5VNSGYSTLTFGKGTML,LVSP... 

Jal3(71282 to 71342), containing [SEQ ID NO:25] 

DStopKILESStopSStopRKRQKVWLSTSS SSDLAStopLVNLGHSIF 
lYKMetKTFNITSDFLFStopFCGYIIGVYIYFKDKLIYVKVFCKF 
LNAIHSBNIICLStopNKKNYVRFRILLTStopEFVGS Stop Stop NSHL 
HVICSPRHWStopKALSLLLKYSGSNATQMg^^i?.4G£:GJ5:S'FCjK^G 
RHYS FNSGGYQKVTFGIGTKLQVIP... 



Jal4(70S32 to 70583), containing [SEQ ID NO:26] 

S YSMetLLKKFStopLIEERKIIYKDMetSNLLNSGKMetRLCTGVD 
SStopVKMetGVRAAILWLVKQDYLVKLCKSPRKKStopVSELSR 
EYHLDCSQAFHYIYCTTMetVPStopKEAFSGLIPWLSLYSSIKK 
GESSQSSnnGDSCMetLTTLIYYQGNSVIF VRQHSAVIY ST FIFG 
SGTRLSVKP... 
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Figure 5 cont (2) 

Ja24(60203 to 60265), containing [SEQ ID NO:27] 

KTSS YLNDRATV VIS CHLSSAEDWVStop P Stop VNAStopAGGFLS 
LQHLKRTPRLHStopPQQSGFLPLPPGRCSS WHTPSLVSStopKK 
KVtStopKKKGEKLlSILIMetQLPHFrARLFPHEQFVFIQQLSSLGK 
PFC RG VCHS VTTD SW GKLQF G AGT QV WTT ... 



Ja25(59046 to 59105) 
QKDKASPLSLGRGQGCLSSQ 

AQAGGRKLStopGVFAEPRNTVGITMetVRILSLVPEPDCPCCPV 

STVKWRStopKMetSPVLDVGRSCRVLRPGVHRDLRSGDGBBG 

StopKRNEKQNHKDNTEEGFIFGKENHKAVStopLTLEEMetHSFG 

GSLLRRALCRGKLSCStopVFDAEIITMcfQKDKASPLSLGRGQ 

GCLSSQ... 

Ja31(51207 to 51263), containing (SEQ ID NO:2S] 

ELGWLCSWKISLWVStopECTVPSNLCVStopGStopAHTYDSKSC 
StopQIRFSFGSFMetPRNAKEFStopKLISLAFLKETLF ALCORAN 
FSS YHKRPETQRKQKKKRKKKKTQGESNCPLTT VLC VWStop 
GFTMetGFSKGRKCCGNNNARLMetFGDGTQljVVKP... 

Ja36(45351 to 45411), containing [SEQ ID NO:291 

KLGAVSLTCNLSILEGStopGRRITStopGQEFKTTLGNTVRPPSL 
QKINKStopNFFKNSQAWStopHAPVILATEEVEAGGSL VPRRSR 
LQStop AKNTPLHSSLDNKVRSCLStopKYIFKNIKStopISStopRRR 
K.EMetKKIWLSRKVFLYWAETLCQTGANNl.FFGTGT:iiL,Tyi¥ 



Ja40(39930 to 39990), containing [SEQ ID NO:30], [SEQ ID NO:31], [SEQ ID NO:32), 
[SEQ ID NO:33] 

NYKIMetS WVCLCGSStopTGSRGESStopMetEYFRGFNS HLD AStop 
VLICSLNQTLStopLINMetHKDSMetRLKNFCKLGPNRS SEDFLY 
ELRYliFKStoplTCRKIRGQGLSMetGKVHVMetPLLFMetESKAASI 
NGNIMetLVYVE T/fiVT FTT S GT YK Y IFGT GTRL K VL A ... 
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Figure 5 cont (3) 

Ja41(37899 to 37961), containing [SEQ ID NO:341, [SEQ ID NO:35| 

QLLSLStopYLPPTFTLEPHRIVS VHAPGCSQSRP ARRSAGHRK 
TPDFITCHRAPSLRWQISILITHITVGSGDLVSNGLAfe^^iE'Gi'/?/ 
YTJKGPWMetTHSLCDCCYIGFQTLALIGIIGBGTWWLLQGVFCL 
GJirjyCGTQIPGMHSTSAKAPRCWSHP... 



Ja44(35064 to 35126), containing [SEQ ID NO:36] 

LGPITHQV Stop QEGFIKIKPRNRKDKEFNSQCLQS Stop TStopQLL 
SLNHLVSTPStopPTEVKEGNQQVMetLVKStopVSGQSQLPSStopE 
LILWSLGKGNASVRAHPGCPSGRDHGESSEStopGSEHQMef^i' 
fi^TGFCr^^^ifi'FNTGTASKLTFGTGTRLQVTL.,. 
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Figure 6 
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Figure 8 

Figure 8A Figatc 8B 
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Figure 9 
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Figure 10 




Fluorescence 



Intensity 
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Figure 11 

I Intmn 5' ta JSg.3 | Ja2.3 | CB2 



. Intnon 5' to JpZ.3 — 

1 tttggggotcfcoagoggfcgggHaggttDDcgttgctgagtctgggaDagcapagDgggDagDa 60 

1 if B z s A raxTj^A^sarAJsxAA^e 

___ \ I JpZ.3 

61 ccggtttttgtcctgggDotccaggctgtgiagnacagatacgDagtattttggnDDaggn 120 

121 accDgrgctgacagfcgDtcgaggacctgaaaaaDgtgfctccscaBCcgpaggtcgDtgtgttt IBD 
41TRLTTLEI3LKKTFPPET&TF6D 

IBl gagoDatcagaagcagagpatDtBDDaDaBDDBaaaggDCfiDactggtgtgco'bggcDaGa 240 
61EPSEAEISHTQK&TLTCLA.TBB 

241 ggcttctaccDDgaccacgtggagctgagctyytyyyLgaatgggaaggaggtgcaD&gb 3QD 
Bi BFYPDHVELSffffTir&KEVHSlOD 

3D1 ggggtcagcacagacccgpagcccctcaaiggagBagGDcgDcctcaatgactCGagEtac 360 
101&TSTDPQPLKEQP&LirDSRY12D 

361 tgpctgagcagccgcotgagggtjQtcggiacacDttotggDagaaDadacgEattOOttBtto 420 
121CL5SRLHTS&TFffaHPRirHF140 

421 cngat^caagtcffiagfctctacgggctctcaggagaatgacgagtggacccaggatagg^ 4BD 
141RCQ?aFYBLSEirDEffTQDRAl60 

481 aaacoDgtcaonnagatagtcagDgoDgaggcctgggratagagGagactgfcggcttna 540 
IfilKPTTQITS&E&ff&R&DCGFTlBD 

541 tccgagtattaGasagcaaggggtjBctgtjGrfcgccaDDatDBtDtafcgagatcttgGtfigpgpgr SOD 
lai SESYQQBVLS&TILYEILL&SOO 

gQl aaggpDaccbtgt.aigccgbgctggtcagtgccDtcgfcgctgatggceatggtc&agaga 6&D 
2D1 K&TLY&VLTSAL?LtI&llTKR22D 

6S1 aaggattoDagaggctag ^78 
221 K B S R B * 223 
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Figure 12 
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Figure 13 



Figure 13A Figure 13B 




Ruorescence Intensity 
Figure 13C 
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